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CLAIMS 

What is claimed is : 

1 . A method of forming a ferroelectric memory device, comprising: 

forming a transistor on a semiconductor substrate, the transistor comprising a source 
region, a drain region, an^ a gate electrode; 

forming a first inteirJayer insulating layer over the transistor and the substrate; 

forming first contact\ioles in the first interlayer insulating layer to expose the source 
and drain regions; 

forming a conductive la^er on the first interlayer insulating layer and within the first 

contact holes; 

patterning the conductive l^ye^o form a buried contact structure and a bit line, 
wherein the buried contact structure's elpctrically connected to the source or drain region 
through one of the first contact hoPes,>and wherein the bit line is electrically connected to the 
other source or drain region through oi)e of the first contact holes; 

forming a blocking layer o|i me buried contact structure, the bit line, and the first 
interlayer insulating layer to preventioxyggHf^ diffusion; 

forming a second interlayer^sulatikg layer on the blocking layer; 

form a second contact hole extendingythrough the second interlayer insulating layer 
and the blocking layer to expose a top surface\pf the buried contact structure; and 

forming a ferroelectric capacitor on the second interlayer insulating layer, wherein the 
ferroelectric capacitor is electrically connected tp^the buried contact structure through the 
second contact hole. 

2. The method according to claim 1, wherein the conductive layer is formed by 
stacking a tungsten (W) layer on an adhesive layer/barrier layer of titanium/titanium nitride 
(Ti/TiN). 

3. The method according to claim 1 , wherein 2^ diameter of the second contact 
hole is larger than a diameter of the first contact hole. 

4. The method according to claim 1, wherein theM)locking layer is made of 
silicon oxynitride (SiON), silicon nitride (SiN), or aluminum oxide. 



5. The method according to claim 1, wherein forming the ferroelectric capacitor 
comprises: 
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forming a lower capacitor electrode in the second contact hole and on the second 
interlayer insulating layer; 

forming a ferroelectric layer on the lower capacitor electrode; 
forming an upper capacitor electrode on the ferroelectric layer; and 
patterning the upper capacitor electrode, the ferroelectric layer, and the lower 
capacitor electrode. 



6. The method according \o claim 1, further comprising: 

forming a reaction barrier layer pn the ferroelectric capacitor and the second interlayer 
insulating layer; 

forming a third interlayer insulatii^ layer on the reaction barrier layer; 
forming a first interconnection lineun the third interlayer insulating layer; 
forming an inter-level dielectric film\pn''tlle first interconnection line; and 
forming a second interconnection liiie^n tne inter-level dielectric film, the second 



interconnection line being electrically connccte 



7. The method according to 
aluminum oxide or titanium dioxide. 




upper capacitor electrode. 



laim 6, wherdin the reaction barrier layer is made of 



8. A method of forming a ferroelectric memory device, comprising: 
forming a transistor on a semiconductor substrate; 

forming an interlayer insulating layer over the tr^sistor and the substrate; 

forming a buried contact structure and a bit line on the first interlayer insulating layer; 
the buried contact structure and the bit line electrically connected to source and drain regions 
of the transistor, respectively; 

forming a blocking layer over the first interlayer insulating layer, the buried contact 
structure, and the bit line to prevent oxygen diffusion; 

forming a second interlayer insulating layer on the blocl^ng layer; and 

forming a ferroelectric capacitor in electrical communicar^on with the buried contact 
structure. 



9. The method according to claim 8, wherein forming tlt^ buried contact structure 
and the bit line comprises: 

patterning the first interlayer insulating layer to form first contact holes that expose 
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the sourceVnd drain regions; 

forrrmig a conductive material in the first contact holes and on the first interlayer 
insulating layefc and 

patterning^he conductive material such that a portion thereof remains in the contact 
holes and on a regiokof the insulating layer around the contact holes. 

10. The method according to claim 8, wherein forming the ferroelectric capacitor 
comprises: 

patterning the secondv^interlayer insulating layer to form a second contact hole that 

exposes the buried contact structure; 

forming a lower capacitor^electrode in the second contact hole and on the second 

interlayer insulating layer; 

forming a dielectric film oi| the l6wer capacitor electrode; 

\ ^ i ^ ^ 

forming an upper capacitor eleibifrrode on thfe dielectric film; and 
patterning the upper capacitojr electrode, th^ dielectric film, and the lower capacitor 
electrode. 



1 1 . The method according^toclaimHO, wherein a diameter of the second contact 
hole is larger than a diameter of the first contact hole. 

\ , 

12. The method according to claim 10, fui^her comprismg: 

forming a reaction barrier layer on the ferroelectric capacitor and the second interlayer 
insulating layer; \^ 

forming a third interlayer insulating layer on the reaction barrier layer; 

fomiing a first interconnection line on the third interlayer insulating layer; 

forming an inter-level dielectric film on the first interconnection line; and 

forming a second interconnection line on the inter-level insulating layer, the second 
interconnection line being electrically connected to the upper electrode. 

\ 

13. The method according to claim 9, wherein the conducti^ material is formed 
by sequentially stacking a titanium/titanium nitride (Ti/TiN) adhesive laj^er/barrier layer and a 
tungsten (W) layer. 

14. The method according to claim 8, wherein the blocking layer i^made of 
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silicon oxynitride (SiON), sMicon nitride (SiN), or aluminum oxide. 

1 5. The method according to claim 12, wherein the reaction barrier layer is made 
of aluminum oxide or titanium (^xide. 



1 6. A method of forming a ferroelectric memory device, comprising: 
forming a first interlayer insulating layer on a semiconductor substrate; 
forming a buried contact structure on the first interlayer insulating layer, the buried 
contact structure being electrically connected to the substrate via a first contact hole 
penetrating through a predetermined area of the first interlayer insulating layer; 

forming a blocking layer on the buriedqontact structure and the first interlayer 
insulating layer to prevent oxygen diffusijon'^f t/ie buried contact structure; 

forming a second interlayer insuls/irig/ayer on the blocking layer; and 
forming a ferroelectric capacitor/cai ^^^secoiM interlayer insulating layer, the 

^cted toyihe buried contact structure through a 
I predfetefrnined area of each of the second interlayer 



ferroelectric capacitor being electrically conn 

/ 

second contact hole penetrating through 



insulating layer and the blocking layer. 




1 7. The method according to claim 16, wherein the blocking layer is made of 
silicon oxynitride (SiON), silicon nitride (SiN), or aluminum oxide. 



18. The method according to claim 16, whecpin a diameter of the second contact 
hole is larger than a diameter of the first contact hole. 

19. The method according to claim 19, wherein \jie buried contact structure is 
made of tungsten (W). 



20. The method according to claim 16, wherein the u\t line and buried contact 
structure are formed concurrently using a conductive material. 



21, A ferroelectmc memory device comprising: 
a first interlayer insurating layer formed on a semiconductor substrate; 
a buried contact structure electrically connected to the substrate through a first contact 
hole extending through the first\nterlayer insulating layer, the buried contact structure 
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formed on me first interlayer insulating layer; 

a blofcking layer formed on the buried contact structure and the first interlayer 
insulating layer; 

a second interlayer insulating layer formed on the blocking layer; and 
a ferroelectric capacitor electrically connected to the buried contact structure through 
a second contact >hole that penetrates the second interlayer insulating layer and the blocking 
layer, the ferroelectric capacitor being formed on the second interlayer insulating layer. 

22. The ferroelectric memory device according to claim 21 , wherein the blocking 
layer comprises silico^n oxynitride (SiON), silicon oxide (SiN), or aluminum oxide to prevent 
oxygen diffusion. 



23. The ferroelectric memory device according to claim 21, wherein a diameter of 
the second contact hole is\»arger than a diameter of the first contact hole. 



24. The ferroelectmc memory device according to claim 21, wherein the buried 
contact structure is made of tungsten (W). 
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